The surgery of the thyroid gland is so extensive that it is impossible to cover the field in any reasonable time limit. I have therefore taken the liberty of selecting certain points for discussion which I consider of practical value and upon which there is great unanimity of opinion. I.-CAUSE l\Ci"D :8FFECT.
One of the best things that I have learned in recent years in connection with thyroid disease, perhaps more from the etiologic than surgical standpoint, is that chronic septic foci, either blind or embolic, such as are located in the alveolus of a tooth, or on the palatal surface of the tonsil capsule, cause or contribute to the cause of thyroid disease, particularly of the toxic form rather than those that have access to the outer wall. The greatest proof of this is that the removal of the septic foci so commonly causes the thyrotoxic disease to disappear or to be very favorably influenced.
II.-IKDICATIOK FOR OPI~RA1·ION. 1. Except in the presence of marked cardiac degeneration and other severe constitutional disease, operation should be performed on all cases of exophthalmic goiter not cured by the removal of existing septic foci. By procrastination with ail sorts of remedies, various rays, and electric treatments, cardiovascular degeneraiton may develop and make the operation extremely dangerous or impossible.
When a patient presents himself with the earliest symptoms, susceptibility to fatigue, irritable disposition, frequent headaches, and an increase in the pulse rate (it need not be more than 80-83 at first), a thyrotoxic disease should be suspected.
Recently Dr. G. W. McCaskey published his results on early diagnosis of the thyrotoxic state by means of the Benedict apparatus, in the determination of metabolic changes suggestive of thyroid disease.
The thyroid gland need not be enlarged, in fact, in most caSes it is not.
2. A thyroid gland caus1l1g interference III respiration, speech, digestion or a laryngotracheal cough, should receive early surgical attention. Delay or treating by any other method is only postponing what is best for the patient, making it more difficult and leaving changes from which there is very slow or no recovery. I have reference to tracheal collapse with chondromalacia, paresis of the recurrent laryngeal nerve and pouch dilatation of the upper part of the esophagus.
3. Surely cosmetically there are many large thyroids that should be operated upon, even though they cause no local or systemic disease. Of course, such operations should only be performed at the solicitation of the patient. In former years and in consonance with the practice of others, I have refused to operate on such cases, and I know there are many men now who refuse the patient that request on account of the dangers, such as the operative risk, myxedema, etc. I now feel that there is a greater danger from the possible development of a thyrotoxic state or local compression symptoms than from an operation of this character at the present time. As a matter of fact, every permanently enlarged thyroid gland is subj ect to a change producing a thyrotoxic state. I do not mean, however, that this constitutes the sale indication for operative interference. The patient, however, must be watched for the earliest symptoms of local and general changes.
4. Primary malignancy in the thyroid is not frequent and is usually not diagnosticated until it is too late to operate successfully. A hard nodular gland in an elderly individual is suspicious and should be operated upon radically. I shall discuss this radical operation later.
This is one of the important factors from the surgical standpoint. :Ylorphin should be administered hypodermically, 14 grain one-half hour before arid ;Ys grain at the beginning of the operation. Atropin 1/150 grain is added to the first dose of morphin.
Local anesthesia is much to be preferred by thorough infiltration with apothesin or procain solution, 1 per cent. \\Then in the course of the operation it becomes necessary to handle the gland, especially in the depths of the neck, nitrous oxid and oxygen should be given by means of a mouth tube, not forcibly but merely allowing the patient to breathe it mildly. Only in very nervous individuals do I resort to general ether anesthesia, and even under these circumstances the operation is begun under local anesthetic.
Immediate ligation assures control of bleeding. Every vessel that calls for an artery forceps might as well be ligated at once, because the weight of a number of artery forceps may interfere with respiration; besides they take up space in the operating field and make manipulation of the gland more difficult. I prefer the use of catgut ligatures which will be absorbed if aseptic precautions are complete. If infection recurs their elimination is much more rapid than if silk is employed. V.r-A'\fOUNT OF GLAND RF;MOVED. I see ever so many cases that have been operated in which the entire lobe of one side is removed and a portion of the opposite lobe, leaving an unsightly mass on one side of the neck and a hollow on the other. Of course, if only one side is enlarged, then the greater part of that lobe should be removed and very little of the opposite side so as to give the neck a uniform shape. It is my rule to remove portions of both lobes, allowing the greater portion of the capsule to remain, thus avoiding both the parathyroid glands and recurrent laryngeal nerves.
In the cases of suspected malignancy, a small section is removed and sent to the laboratory for an immediate frozen section and another is saved for a regular microscopic preparation. If a positive report of malignancy is returned (operator having suspended operation for the time being), then the radical operation is performed. This means that the gland is taken away with capsule, observing great care not to injure the recurrent laryngeal nerve. \tVe can scarcely take into consideration tetany or myxedema in the presence of cancer. In such cases recourse must be had to subsequent feeding of parathyroid and thyroid glandular extracts.
In some inoperable cases (two cases in my own practice), where tracheotomy is indicated as an urgent measure, it may be impossible to carry out this procedure on account of the difficulties present, as for instance, when the trachea cannot be reached within the region of the neck. In such cases it may become necessary to resect the clavicle ancI reach the trachea below. It must, of course, be borne in mind that there is danger of a lung collapse on one side from opening the pleura, which will further embarrass breathing, yet it may become an operation of last resort to prevent the patient from choking. The main lesson drawn from such cases is "not to wait too long with the tracheotomy."
The protrusion of the eyeballs is at times so marked that the cornea is endangered by the development of an ulceration. It frequently becomes necessary to treat the superficial keratoconjunctivitis: the protection afforded by goggles will assist a great deal.
Following thyroidectomy, where other symptoms of the thyrotoxic state become very much less, the exophthalmos should also become less, but while there is an improvement in some of the cases, in the majority it remains stationary, as I have proven to myself by the aid of an exophthalmometer. If in such cases a recurring irritation and ulceration of the cornea is present, then I would recommend a surgical procedure which I have carried out successfully in one case. It is a sort of decompression of the orbit.
Technic of the Operation.-First the same procedure is performed as in the Kroenlein, except that the exsection of the external orbital wall is begun well back towards the posterior pole of the eyeball to as near the optic foramen as possible, and a strip of periosteum excised. If the recession of the eye is not sufficient, then the second is undertaken, namely: after a thorough middle turbinectomy and ethmoid exenteration has been carried out, so that the lamina papyracea is exposed throughout its greater extent, a beveled chisel is pushed gently through it and a piece of bone (lamella) broken off into the nasal cavity. By means of the Briinings septum forceps the greater portion of the lamina is removed Care is taken not to injure the periosteum of the orbit in this location on account of the danger of infection. It has already been suggested that in the present day operation of thyroidectomy, in intracapsular removal of the gland, is not likely to cause any injury to the nerve. There is a possibility of a hoarseness due to a paresis following the operation, from a marked reaction inflammation in the tissues above the nerve. This usually takes place anywhere from the second to the fifth day, differing in this respect from the paralysis that follows immediately after operation when the nerve has been actually injured. In this respect it resembles facial paralysis after a radical mastoid operation, which comes on some time after the operation when due to an inflammatory process, while complete facial paralysis is present on awakening from the anesthetic when the nerve has been actually injured. In both instances of paresis due to surrounding inflammation rapid recovery may be expected. However, the prognosis is much better in complete paralysis of the recurrent nerve than in facial paralysis, because there is a great chance of compensatory action of the healthy side of the larynx. In other words, nerve fibers of the healthy side may cross over and become distributed to the paralyzed side. It is always well to make a laryngeal examination before doing a thyroidectomy, because in quite a number of cases, espec ially the adenomata and cystomata of the thyroid, a paresis may be present before operation. The most satisfactory treatment for the paresis due to inflammation is the use of the galvanic and sinusoidal currents over the region of the larynx. In the complete paralysis due to injury there is not J;l1uch good obtained from any kind of treatment.
VIII.-1'In; PARATHYROID GLAND IK]GRY WITH TETANY.
As in recurrent laryngeal nerve, injury of the parathyroid is less common than before intracapsular thyroidectomies were performed. Tetany develops following an operation in which these glands have been destroyed or become markedly affected. It is best to meet the symptoms by the administration of large doses of calcium lactate and the use of glandular extract of parathyroids. I have had one such case in consultation, in which the operator stated that an intracapsular operation was performed, but the patient developed a typical influenza following the operation, and in the wake of this the tetany developed. Recovery was complete after a few days.
This, too, is comparatively rare, especially of late, for the reason that considerable gland is left in performing the intracapsular operation. If symptoms of myxedema develop, then thyroid tablets should be administered in doses to overcome the symptoms. I have had a case that required between 50 and 75 grains daily for an indefinite period, with absolutely no untoward effects from the use of the thyroid extract. The destruction of the thyroid in this case was due to the intensive X-ray treatment. I shall discuss this case later. In a fair number of cases a suppuration around the ligatures occurs, and if silk is employed fistula formation will result until the threads are extruded. In all such cases a considerable amount of scar formation follows in the tissues in the depths of the neck, and every time the patient swallows there is a dimpling of the scar. Severe septic infection is very seldom seen, and in deeply situated glands, especially substernally, a drainage tube is necessary to prevent infection. Drains have been and are still employed in thyrotoxic states, on the supposition that there is less chance of developing an acute thyrotoxic condition after operation from the spilling of some glandular tissue during the manipulation of the gland. I have not been observing this precaution for some time and have not had any bad results from the absence of drainage. JOSE;l'H c. nEcK.
XI,-HI\VIEW OF THE SURGICAL P.\THOLOGY.
The Mayo Clinic, through the efforts of \Vilso!1, has contributed more than all other clinics put together, and their last work on this subject should be studied by everyone interested. The study of cases that have come under my own observation may thus be classified: 9. Acute thyroiditis with abscess, primary or secondary. 10. J\' eoplasms, benign, malignant.
There are two types of thyroid gland tumors to which special attention should be called from the surgical point of vIew:
1. The substernal or subclavicular form. 2. The socallecl internal or base of the tongue goiter, also known :lS accessory goiter.
Surgically the substernal or subc1avicular goiter gives trouble by the excessive bleeding that follows its liberation and oftentimes the embarrassment in breathing by tracheal compression. In ali such cases where there is already considerable difficulty in breathing from tracheal compression, I introduce a semiflexible tracheal tube (Ingals) preliminary to the operation, thus obviating this embarrassment.
To control the bleeding mentioned, I have had to resort to the substernal and subdavicular pack in several instances, because it was impossible to control the hemorrhage by packing bleeding points. This packing could always be taken out the next day without recurrence of bleeding.
I have had four cases of lingual thyroid, each case being of particular interest in that the symptoms and termination were different At this point I wish to say that it is of extreme importance to determine whether the lingual thyroid is the sole gland present so that its removal may not be followed by myxedema.
lU~PORT 01' C\SES. In making this report, I shall present only one of each type as described, and shall discuss the salient points referable to that case as a sort of a summary to the subject.
Case l.-::YIiss D. (Figure 1) has had nervous spells, as she called them, for several years, in that her heart would beat very fast; she also suffered from headaches and lost considerable in weight. Examination revealed a somewhat enlarged thyroid, some teeth with apical absorption as shown by the radiogram, and small tonsils. There was a constant tachycardia 140-170 per minute.
Operation: Thyroidectomy caused some improvement for two months, but it was then followed by recurrence of symptoms. Removal of six teeth condemned by X-ray diagnosis. There was some improvement for about four months, but she again lapsed into the thyrotoxic state. I removed her tonsils, after which she again improved and finally lost all the symptoms. She has been well now over two years.
Case 2.-Mr. G. (Figure 2) . A most profound thyrotoxic state with marked symptoms of exhaustion. Examination showed a large soft thyroid; pulse rate 160 nearly all the time; a number of teeth condemned by X-ray examination and very markedly degenerated tonsils. After administration of thyroidectine for several weeks, I ligated the superior thyroid arteries. He improved somewhat for a while, but not until his teeth and tonsils were removed did he show permanent improvement.
Case 3.-:\'Iiss K. (Figure 3 ). Marked symptoms of thyrotoxic state, large thyroid and exophthalmos. Removal of both tonsils caused a most striking abatement of symptoms immediately after operation without subsequent recurrence. Thyroid enlargement and exophthalmos were much reduced in size.
Case 4.-:\'1rs. P. (Figure 4) . Severe thyrotoxic symptoms with marked exophthalmos, so much so that she has a constant keratoconjunctivitis that required protective treatment by keeping her lids sealed by adhesive plaster. There was practically no thyroid palpable, and there were present several infected apices of teeth and very small but diseased tonsils. Some improvement resulted from ligation of both superior and one inferior thyroid arteries. Removal of all bad teeth and the tonsils was followed by most remarkable and permanent relief from all symptoms, now over two vears.
Case S.-Mrs. W. (Figure 5 ). :YIarked difficulty in breathing, especially at night. Has been treated for a long time for asthma. Examination showed a definite thyroid enlargement below the sternal notch. Subsequent laryngotracheoscopy revealed a compression of the lumen of the trachea. Removal of the thyroid from the substernal region gave immediate and permanent relief. Case 6.-::YIrs. Z. (Figure 6 ) (picture before operation could not be taken) for more than six months has had difficulty in swallowing, and during the previous two weeks she could get practically nothing down, especially solid food. The breathing was also somewhat affected, and the patient complained of a marked fullness in her head and eyes Examination showed a very large thyroid, especially laterally, with marked distension of the veins of the neck and face. The conjunctivae were very much engorged. A small esophagoscope showed marked compression, but absolutelv a normal mucous membrane. Removal of the greater portions of both lobes, which appeared to compress the esophagus and the internal jugular veins rather than the larynx or trachea. gave the patient immediate and permanent relief.
Case 7.- (Figure 7 .) Patient for the past five years noticed her neck, especially on the left side, gradually increasing in size, but during the past three months there has been a very marked increase. She has also had three distinct attacks of sudden tenseness in the neck with choking sensations. Examination showed a somewhat fluctuating tumor of the left sided thyroid region, but no pain. I made the diagnosis of cystic degeneration of a thyroid gland. Operation proved this to be true. There was very little thyroid tissue present within the capsule of the left side of the thyroid; on the right side was a normal gland.
Case 8.- (Figure 8 ). Mrs. W. has for years had a large neck which she desired to have reduced. There were absolutely no symptoms present. Removal of the greater portions of both thyroid lobes gave a perfect cosmetic result.
Case 9.-Miss \V., age seven years. A swelling on the neck for the past three years, which in the previous four months has shown a tendency to grow rapidly. The growth was not causing any other symptoms. Examination showed a soft lobulated mass, irregular in outline ( Figure 9A) . A diagnosis of lipoma in thyroid region was made, and this was confirmed by operation.
Case 1O.-Mrs. S. (Figure 10) , forty-three years old, for a nnmber of years has noticed an enlargement about her neck, but only recently has it been growing manifestly, and becoming harder. Examination showed a nodular tumor in the somewhat enlarged thyroid gland, causing no symptoms whatsoever. Suspecting beginning malignancy an immediate operation was urged, and a radical procedure, as mentioned in the paper, was planned. After exposing the tumor the growth could be differentiated by its pale appearance. A piece was cut out for immediate freezing microscopic section, and it was shown to be calcareous infiltrated thyroid tissue. Consequently only the usual intracapsular operation was performed. K 0 malignant process has developed during the three years succeeding the operation.
Case 11.-~Irs. K. (Figure 11 ), age fifty-two years, for many years has had a thyroid enlargement, but recently began to show rapid growth with very marked thyrotoxic symptoms. Advised to proceed the same as in Case 8. Under local anesthesia the thyroid was exposed and a piece removed for immediate freezing microscopic examination. While waiting for the report the patient had a violent nervous attack of muttering delirium with a pulse rate so rapid that it could not be counted, although the pulse was of good volume. Operation was suspended and patient returned to her bed. Tn spite of all therapeutic efforts, the patient continued with these cardiac and mental symptoms, and in addition developed a marked acetone breath for eleven hours, when she died. The microscopic diagnosis of the piece removed showed it to be car., cinoma.
Case 12.-Mrs. ]. (Figure 12 ), age forty-nine years, has had a large neck as long as she can remember, but about six months ago it suddenly started to grow and cause her difficulty in breathing. She consulted a surgeon, who operated, but told her relatives that he had to desist on account of severe hemorrhage which he could not control. I found a hard gland with a deep scar dividing it into two parts, the lower portion growing well down over the upper part of the sternum. X-ray examination demonstrated the absence of that portion of the sternum. Since the patient was in great" distress for air, I decided to do a tracheotomy by going through the tumor with the Percy's cautery method. While the bleeding was considerable it was controlled by the scarring of the bleeding points. A piece of tissue removed proved by microscopic examination to be an adenocarcinoma. The patient lived very comfortably for several weeks, dying suddenly from the rupture of a large artery that filled the lungs before anyone could reach her.
Case l3.-Mrs. J. (Figure 13 ), age fifty-two years, always has had a large neck, which, however, never caused any symptoms until about a year ago, when it began to affect her voice. Soon after, she had considerable difficulty in breathing and swallowing, and also a constant cough. Patient was brought to me in distress for air. Examination revealed a marked hard swelling about the entire neck, extending under the sternum and clavicles. The larynx and trachea could not be felt at any point of the neck. Radiogram of neck and chest showed the tumor extending into the mediastinum. Attempt at intubation by means of the Ingals flexible tube or any other catheter was impossible and, since the patient was rapidly choking to death, I was compelled to get down to some part of the lower portion of the trachea in a hurry. Cutting through highly vascular tissue of malignant character without any attempt to stop the bleeding except by sponge pressure, I reached the trachea near the sternum. On opening it, there resulted no improvement in breathing, and I found that the growth had extended into the mediastinum and compressed the entire trachea. While I attempted to pass a long rubber tube into one of the bronchi the patient passed away.
Case 14.-Mrs. W., age forty-four years, has for many months been treated for difficulty in breathing and speaking. On examination there was seen a smooth swelling at the base of the tongue about the size of a walnut. It hid the entire epiglottis and glottis. No thyroid gland appeared present externally. I suspected it to be an internal thyroid or a cyst of the epiglottis. It was necessary to do a preliminary tracheotomy. The tumor was easily shelled out from its position and there was very little bleeding encountered. The wound healed rapidly and in a few days it was possible to remove the tracheotomy tube. Figure 14 shows the size of the growth. Microscopic section showed it to be a true thyroid gland. I lost sight of the patient and therefore cannot tell whether or not she developed myxedema, an important matter, as there were no external signs of the presence of any thyroid gland. The other two cases of internal thyroid were extremely interesting, especially since I was able to obtain postmortem examinations in them. One terminated fatally just as the patient was brought to the hospital, and postmortem showed that he developed an abscess in the gland which caused edema of the glottis and suffocation. The other case had his internal thyroid removed and six months later developed a myxedema from which he died in spite of thyroid extract treatment Case ls.-Miss R. (Figure 15 ), age twenty-three years, developed suddenly marked symptoms of exophthalmos with other hyperthyroid symptoms, including a large thyroid gland. Consulted a leading surgeon in thyroid operations. who performed a ligation of both thyroid arteries. An unusual incision (horizontal) was employed in this procedure. Seven weeb later another horizontal incision was made very low and the gland removed. In about one month the patient began to show marked symptoms of myxedema with special symptoms of marked hypertrophy referable to the intranasal structures and tongue. The exophthalmos, instead of decreasing, increased considerably. Administration of thyroid extract, 15 to 20 grains, for some time, caused marked improvement in her symptoms. She is being treated by that method now for over a year.
Case 16.- ( Figure 16 ). Mr. M. A diagnosis of carcinoma of the larynx was made and operation (laryngectomy) refused. He was given X-ray treatment for about two weeks, when he developed marked symptoms of myxedema. Discontinuance of the X-ray treatment and very large doses of thyroid gland caused the myxedematous condition to disappear. A laryngectomy was subsequently performed and a fair sized thyroid gland was found.
. Case 17.-Mr. W. (Figure 17 ), has had for over a year a left sided exophthalmos which was increasing to such an extent as to threaten the cornea. A diagnosis of retrobulbar tumor was made but not verified. An operation for decompressiop of the orbit, described in the paper, was performed with the very satisfactory permanent result of receSSlOn of the eye.
